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CONFILENTIAL

M. D yakow,
lru;J:t-k Btate Balestien Shasicn

Up to the preseat time, winter wvheat has net beea cultivased
on & large scale in the Vestern Urals primarily becsuse of frequeat
1esses of crops duriag wintering. The applicatien of agro=
Sechnical methods have mot given pd.,\un results. Previeusly,
it was suppesed that $he loss of winter erops vas oaused by the
lov temperatures of the winter peried. Observasions taken 9-*
the Krasaokfinsk Seleoticn Staticn, over  period of years,
shov $he coldest months of the year $o de characterised by
She folloving temperatures.

Alr _‘!mnlm. ¥ov Deo Jaa Pod Mar

Nean dally «8,3 wlfe8 «16.3 wld,? 8,7
Neaa dally
siniman =96.8 «33,8 38,1 =36, «30.3

The presence of temperatures as lov as 38 degrees delev sere,
vith an absolute minimum in some years of 48 degrees delov sero,
naturally led %o the oonclusion shat the loss of creps was due $o
c0ld weather.

Tor this reason, in 1938 the Krasmo¥finek Selectiea Statien
began to develop means of comdatsing wiater wheat losses, primarily
by oreating more favoradle temperatures for the erops &uring the
vinter peried. IExperiments were corducted over a peried of 3 yoars
by drilling the seeds into the ground and dy covering the seeds
vith strav at d1fferent perieds. Results of the experiments are
shown 1in the following tabdle:

% ALL tenperature :ia.dingl are centigrade
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o —kess of Vinter Yusad(in Percsatase) S o
T Snov cover Strav cover Seeds Drilled ine -
Years - Spring
20 on 30 on  Autuma Vinter during
pelting
! |% Fm
| 1926 « 37 38,1 378 438 8,0 . - ’
193738 63,8 66,8 99,8 98,8 98,8 97,5 ;
1988 =39 84.0 88,0 93.0 94,0 94,0 98,8 !

.

As 40 ovident from the chart, vhen the mu"':o‘ drilled or

covered with strav, orop losses increased instead of decreasing,

’é
i

ia spite of the fact that the strav cover :pnvuog highsr temperature
oonditions. Obdservations showed that the Semperature was nearly :
o s

8 degress delov sero in January 1939 M\t-’l/lo GR snOV oover, i
vhersas with a strav cover the temperature was only 3 degrees delow
sero, Additional study of winter wheat losses on expossd sectisas

showed that the more ocolderesistant types of seeds were abdle to one
dure frosts of 30 degrees delov sero. VWhen these seeds were remeved
to the lavoratory, they sprouted normally. IExperiments by Academiocian ’

Lysenko with Aladasskiy vheat under Siderian conditions indicated
r that this type could endure a temperature of 33 degrees below sero. }
Observations taken at the Krasuoufimsk Selection Station over a

{ period of years prove that the temperature under a snov cover does
i not drop to less than 11 degrees below sero even in the coldest
winters as showvn by the following table:
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Nov. Deo. Jan.

Ped, Mor,

Tears

)

i

snow cover in

centimeters

temperature under

snov cover in
unde

snow cover in
under
uander

snow cover in

193940 11,0 | wBe? | 26,7 | w803 | 29.0 ©10:9(38.3 | =948 | 33.3 | 8.8
1940-41 | 8.0 | @30 |36 | =3.9 | 43,8 ©B00]43.7 | a4:8 | 46,0 (3,8
194143 (1403 | @3.5 [19.8 | 4.0 | 40.9 |2.8 47:3 | 4.7 [ 80,0 | =3,0
1943243 [14.3 | <140 (23,6 | 8.0 | 34.4 «4:7(49.8 |«6.9 (47,8 |o3.1
1943+44 | 8.1 | 3,0 (23,8 |w3.3 | 81,0 «30868.4 |«2.5 |67.4 |<0.8
1944288 | 9.5 | <4.4 [24.0 [<7.9 |26.0 «10:2 (17,0 [=10.5(26.0 |=B.8
184546 18,0 |=3.0 (41,0 |3,1 |25.0 «4.8 66,0 |=3,5 (72,0 |=1.6
194647 15,0 |«l.f5 [28.0 |-4.0 |28.7 4.3 o8 [=B.0 [41,0 [|-2.3

During these winters the snow cover was quite thick, reaching
70 centimeters and more at times. The presence of this snov cover
vas the determining factor iz the rather high temperature of the
ground which fluctuated at about 4 degrees ‘bol.ov/:::-t most of
the years. After studying the temperature Pattera of winter crops,
& nunber of scientists came to the conclusion that winter wheat
vintered best under & snow cover and vith & temperature of 10 degrees
below sero. In the last 10 Jears, two winters, 193540 and 194448,
stood out sharply as representing periods of relatively small snowfalls
and extremely low Vexporatures. The snow cover Quring these perieds
vas only half the mormal smow cever and the air texperature dropped
to 48 degrees below sere. The temperature uader the snow averaged

nearly 10 degrees below sero,
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The winter wheat harvess amounted to 25 centners per hectare
10 1940 and 30 centners Per hectare in 1948. On the other hand,
{5 Targe pas oh even)vinter rye vas Zoss Guring the 1943-43, 1944
and 1946 winters vhich vere charsoterised by & heavy smov cover and
soderate weather vith Semperatures under the smov cover of only 3
424 3 degrees below sero.

I8 is evident, then, that She loss of winter wheat orops in the
Vestera Unhf is 2ot caused by low air Sexperatures dbut by the rels-
$ively high temperatures under the snov cover which cause very importe

ant phnl‘ol.o cal in the plants,
%ﬁ%t $he Krasnoufimsk Selection Station have

Proved that winter wheat Plants may come wp prematurely. If they pass
through the stage of vernalisation during the winter and complete this
process by March, the winter vheat plants not only become more sensitive
to temperature changes, dut gonerally develop atl their vital processes
Bore intensively. The work of 2. 3. Potapova Proved that winter wheat
Plants after Passing through the stage of vernalisation respire more
Snergetically than plants less developed. Ee explained this Phenomenon
by the fact that the vernalised plant's cspacity for ansbiosis is lovered
after passage of the stage of vernalisation. (periodieal Belektsiva &

Bemencvodatvo /Belection and ludaouna No. 1, 1929). The higher
tesperatures (2 ¢o 2 degrees below sero) under the snov which aid the

veraalisation p:'»oul.L at the same time cause a varied degree of in.
tensity in the respiration process. The degree of intensity will depend
both on the z..,.r.m./&‘“.h. snov m/;:mmgam changes in the
Plants development.

The procest of respirstion is carried out with energy provided by
the decomposition of organic substances, especially oarbehydrates, which

BONRBENTIL
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have been accumulated by the plant in the precess of photesynthesis.
The amount of carbohydrate reserve whieh is necessary fer the plant'e
oxistence under a snov cover and at suitable temperatures, is shown

by $he follewing data of Professor Tumanov: Viater wheat plants with
& sugar reserve of 30 percent degin to die off afier being under a saew

cover BO days 4if the tempersturs under the snov is adout sero. Plants
with She same sugar reserve will not die off until they have deen
under the snov 118 days if the temperature under the suow is 7 degrees
below serc. OConsequently, winter vheat plants growing under Yestern
Ural semperatures (n-on 4 degrees delov nro)-y be expected %o
die of exhaustion befors the saow cover melts, even if they have a
sufficiens reserve of sugar. Results of observatiens of wintering
wheat, taken over a peried of years, u-o/::“:ho following tadle:
Average perceatage of winter wheat
—2088.R0r_BoRER.

Mintering Copdisions  Nov Dec Jap JFeb MNarch April

Javorable 0 0 3 8 13 30
Unfavoradle 0 ] 20 42 a 94

Ia years most unfavorable for vintering, the greatest plant loss
vas observed in Karch; and in some ysars the loss during shis month !
reached 100 percent.
These losses are explained, first,dy the rather high tesperatures
under the ground and ,ueonuy’by the nev physielogiocal condition of
the plant (& consequence of the termination of the stage of vernalie
sation), which is characterised by an increased respiration intensity,
ho/::m:. ::.:uh underground tezperature and the new physiological
condition of the plant hastens the outpus of the products of photow

synthesis witk the result that the winter wheat plant degins to die
of exhaustion long before its spring growing peried. t

GONFIDENTIAL
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Vhen viater vheat losses under Vestern Ural condisicas ocour
during periods of high tewperstures (under the soov), an incressed
iatensity of physiological processes takes Place ia the plant, vhich
in turn leads 40 the plant's premature exhaustion and subsequeatly to
$he loes of the plant before the snow cover melte, This situation
osa Do improved,firss, vy providing conditions which will guarans oo
maximua accumulation of the products of Photosynthesis by the plants
during the autuum period and, secondly, dy lowering the temperature

under the saow cever, thus making possible eronomiocal consumption of feod

substances.

Vith the adove conditions as a basis, the Krasnoufimsk Selection
Btation 1in 1948 undertook new experiments to find vays of combatting
$he loss of winter crops.

As a first step, it was decided to 4ry methods of packing emow
vith the aim of lovering the temperature on $he grounds surface.

Past experiences in the Urals showed that many winter orops had
vintered under packed snow vithout being damaged. A heavy wooden
corrugated roller was duilt to pack the snov, The roller was 75 on
in diameter and capadle of packing 45 hectares in 8 hours.

In 1946 an experinent was conducted with winter rye on a fie1d
of 0.5 hectarss, On 35 Decenber, 820v,18.30 centimeters dup, covered
the field, A single Tolling packed the suov to 13 centimeters.

The temperature under the saow was Tecorded through the winter,
Zhese data are shown in the following tadle:

—Jlemperature of Oround Surface
Jarisots —Pea___doa  Peb  Mareh

Under packed snow N «9,0 w7.6 a3l
b (11 packed 3.4 -ty 2 N =3, 8

QONFIBENTIRL
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I e apparens frem this Vable, the temperature of the ground
coasiderably
surface vas/amat lover on $he smov packed field thas it was on $he
Bod=packed field. The ground frose 63 centimeters desp on the enov
Packed field and only 40 centimesers on the other. The Plants in
She snov packed field sprouted Jué days later than those on the

Son-packed field. Since the 1947 spring vas charscterised by rew

ourriag cold waves, plante which had started $o sprous early
suffered greatly. The very important role of smev Pecking during
$he 00ld wiater of 1947 is indicated by the fact that the harvess
o $he experimental (snov packed) fields was 39 centmers per hectare,
vhereas non~packed fields yielded only 33.85 centners per hectare.
Bven rye, the most wintererssistant orcp, showed a marked $acrease
ia yield as a result of packing the saow ocover.
Iuimn:u.y’m suffers more from an abundance of snow than does

wheat,
fault i
Late soving 1s & sericus/2xk in winter vheat cultivation iz the 3
Urale.

It 16 common Belie? that the bdest time for soving in the Vestera
Urals 4s detween 15 and 30 August. However, it 4s kmov~ that 55 o 60
days are needed for the normal development of orops in the sutumn
peried from the time of seeding to the arrival of daily mean temperatures |

= "“%m FERE

below 5 degrees above sero, vhich usually takes place about 26«37
¢ September. Consequently, instesd of the 58 to 60 days which are needed

for the autumn development of winter vheat, sowing between 15 and 20

August only allows 40 days for sutuma development. If the low texperatures ’

of Septemdber which retard the growth of the plant are takea into cone

sideration, the insufficient preparation of the plant for wintering bee

oomes obvious. The plant grows enly 3 or 4 stalks and the root system -

develops only slightly (the secondary root system only degins to appesr). } A
Under these conditions, thé plant enters the winter period with

A0 insufficient quantity of the products of Photosynthesis. As s Tosult,

CONFIOENTIAL
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ia years of suddenly Teourring mpring frosts, great mumbers of Plants A‘"
poerish because they are not firaly entrenched in the ground,

i Oircunstances urgently required that she sowing time for winter
vheat be changed, However, experimental work data shoved that ear}y
Auguet sowing often led to large crop losses beginning frem the sutumn
period.

These losees are oxplained by the fact that the Plants, vheat in

particular, -mf the winter period while Passing through the stage

of nrmtunon,.i,mmny)lm of them die.

Experiments in early summer periods for soving were started in
1940 and indicated that vhen the Plaats wvere sown as early as.-she 10
June, most of the plants entered the winter poriod/::l vernalisasion
incomplete. Further research shoved that late July sowing improves the
nature of the seed strain, making it more vinter-resistant and produoctive.
Likewise, plants sown at this time generally winter better.

Results of gnortunu vwith variocus dates for sowing winter wheat
(of the variesy fvututou 0339) begun in 1948 are shown in the following

tadle:
Yoars 2ime of Sowing Vheat harvest (centners per hectars)
1947 as/vit 18,3
20/v111 2.7
1948 as/vit .8
0/vi11 13,0
' As 18 apparent from the chart, evea in a year as unfavoradle for

vinter vheat as 1946-47, when severe spring frosts were recorded, the
o8t of wheat sown in July amounted to 15,3 centners per hectare
| shbbe the harvest of wheat Planted on 20 August was only 2,7 centners

G&o hectare,

BONFIDENTIAL
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In 194748 the harvest wvas 34.8 and 13,0 centaers per hectare

The plante sown 4ia July enter the winter pericd ia s siroag,
' bealthy condition. Dy wimter, Shey have developed 10 4o 13 stalks
and have & vell developed root system.

S respeciively. ‘
{

Vinter vheat experiments were conducted in 1947.1948. The
snov vas rolled on ths 35 ef Decemder., Defore being rolled, the
snov vas 18 to 80 centimeters thick and the ground was oaly frosea

to & depth of 7 centimeters. The temperature under the snow remsined
fairly constant at about 3 degrees delow sero.
After the snov had been rolled, the temperature drepped sharply

ound.
and the frost ponﬂnlm, into tm/:-;

Data showing temperature changes under the snow mor,at de=

Peudent upon the thickness of this cover are preseated in the following
tadle:

nmm# January | Pebruary |March ‘mn

s | ;

d Snow

Blenents observed

Packed Snow
Hon-packed Snow

Packed S
Non-packed va

F"_'lon-pl&.d Snow

Packed Snow

Packed Snow
=]

Packed Snow

Temperature
under Snow «5.0 LB.O @8,0/=3.7 w8o0l «3:)) whe8\u3s0) w3,0| =061

Depth of Oround

Trost in Oenti-

neters . 30.5(19.8 7.9 ﬂ.o 43,01 39,0} 49,8 20,8 49, 30,
Thickness of

Snovw Cover 16,0(23.0/39 |40 Bl |46 |88.,5(67.3 63/ 683

It 16 evident from the chart that the tempesratare under the smow

dropped after the snov was packed and remained noticeadly lower throughout
the winter than on the nonpacked fields. TFrosts penstrated the ground i

SONFIDENTIAL
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80 eeatimeters on the sRov packed noldo tut oaly 30,8 centinetors
92 the non-packed fislds,

Trom Jamary on, the thickness of the 0oV oover remained the
280 on doth the gnoy Packed and non-packed fields, The following

FRETESS

table compares losses of winter vheat plants on fie14s vith packed
and nom=packed saov,

Loss of Winter Wneat Plants (4n Percentage)
_.hTuu-lﬂ?m |
2 : : |
g 3 i j |
Elz 18z 3] § |3 |
T RERE : |1
slme of TR LR 4 |
| 2 S (&8 |5 18 S 8
i 35/711 0o 0fo 5.0] 4.8] 3, 8,0 | 3.1 19.4
t ao/mx 0jJo 2.7 0 B8] 4,7 10,7 43,9 19.4 Sk 68,0

Tor successful vintering, orops depead upon favoradle soving dates
and snow Packing. July sowing sharply reduces orop loes. Al though
oaly 19,5 percent of the plants sown in July on fielde wvithout snow

packing were lost, plants sown in August and vintered under the sane
conditions sufferea losses wp to 88 percent, |

Saov Packing lhn.rply reduces loss azong plaats sown in either
period, lol.uu/l!t sharply curtails losses of Plants sown during
both months with July losees dropping from 19,5 to 3.1 percent and
August losses from 68 to 19.4 percent.

I ——, __

Desper grouna frosts in the sections vith packed snow retarded
fProuting of the Plants 1a the spring.

Plaats sown on the experimental, rolled fields, as in the ex-

Plants
Derimeat with Iye, sprouted 3 to 4 days later than/thex govn on the

nonwpacked fislds., Thig sane phenomenon was alse observed in experiments

\ CONFIOEN T 4,
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uade during the winter peried.

This later sprouting is & very important factor in Plant sure

vival during recurring spring frosts.

Date shoving the winter wheat yield in relation to the time
of soving and the packing of the snow cover is shown in the followe
iog tadle.

wJAt)d 40 Oentners per Eectere

Bowing Period Vith Snow ¥ithout Snow Percentage of None
Packing

B/VIl 1947 30,3 24,8 122,0
20/VI11 1947 20.6 12,0 17M.0
Increase fronm

July Sowing 9.7 12.8 —

!
I3

These data show the &reat effectivensss of snow pPacking during
both these sowing periocds. Por the 25 July sowing, the additional

i

Yield amounted to 5.B centners or a 32 percent increase over the yield

of nonepacked fields. PFor the 20 August sowing, the additional yield
was 8,68 centners or a 71 percent inorease.

The largest yield, 30,3 centners per hectare, was odtained from
| the 26 July sowing wintered under Packed snows The additional yield

vas 18,2 centners per hectare or 153 percent in excess of the harvest

obtained from the 20 August soving which wintered under noreal none

packed snow cover,

. .
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Oonclusiens
1« The vork of the Krasnoufimsk Selection Btation proved that under
Yestern Ural conditions the Presense of a fairly deep snov cover of
70 centimeters or more in SoNe Years causes an increass in the teuperature
of the ground's surface (4 degrees belov sere) during the -m.J.
Under such wintering conditions,the preocesses involved in the plans'e
development and respiration are intensified and )connmuy.tn food
reserve uf sccurulated dy the plante in the fall is used wp more
rapidly.

As & resuls, the plant uses up its food supply even before it
sprouts under $he snov (usually in March) and it then dies from
oxhaustion.

3. lu;/:::::rplnu which have emerged from the snov cover in a weakened
conditien are still capable of vigorous growth owing to their having
Passed through certain stages of development. These plants degin to
grow with the first spring thaws but later die from recurring spring
frosts.

3. Sowing winter wheat plants during 15 to 20 August (considered the
optimum period for sowing) does not give them sufficient time for their
growth and development and, consequently, for the accumlation of the
necessary gf food meserve. The plants come out in winter thinly dushed
out and with poorly develeped root systems. As a result, during years
of severej spring frosts, they die of exhsustionm.

4. On the Dasis of experiments conducted by the Krasnoufimsk Selection
Station on winter wheat and rye, it may be assumed that packing snow
over winter grains in December by a corrugated reller will enadle them

to winter better under Western Ural conditions.

CONFIDEN 1iaL
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Soving vinter vhest at an earlier date (35 July) persits the
plants $o develop more fully and $o ascumulate & sufficient quantity
of the products of photosynthesis during the autumn peried.

Utilising these methods and observing all the other rules for
the cultivation of winter grains (proper working of the soil, spreads
ing of manure, ete.), ’orloﬂ at the Krasnoufimsk Selection Btation
harvested 30.3 centners of wvinter wheat per hectars.

’
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